Introduction. Sports activity involves experiencing affective states, which have a substantial effect on actions taken by the athlete. The results of previous studies on the relationship between emotional states and sport performance outcomes are ambiguous. The aim of the study was to establish the relationships between affective states (both emotional states and moods) and performance in swimming. Material and methods. The study examined 9 female swimmers and 22 male swimmers competing at the national level aged from 15 to 23 years (M = 18.1; SD = 2.397). Affective states were evaluated by means of the Profile of Mood States (POMS) completed once a day before the competition and the Positive and Negative Affect Schedule (PANAS) completed before each race. The subject's life record was divided by the time obtained in each race and expressed as a percentage. Results. Immediately before the races where the best results were obtained, the swimmers experienced the strongest positive emotions and the lowest level of negative emotions. The lowest level of positive states was recorded before the races with the worst performance. The lower the level of negative moods (fatigue, depression, anger, and tension) and the higher the level of positive moods (vigour and kindness) were, the better the results obtained by swimmers were. One exception was confusion, which unexpectedly correlated positively with the swimmers' results. Preliminary analyses showed no indication of statistically significant differences between the women and men surveyed. Conclusions. The results of the study suggest that affective states influence performance outcomes in swimming. This influence may vary according to the valence and content as well as duration of affective states (emotional states vs. mood). On the basis of the results obtained, guidelines for coaches and their athletes can be formulated. A properly prepared trainer can choose training tasks in such a way as to optimise the intensity and content of the emotions experienced by athletes. Emotions seem to be important not only with regard to athletes' well-being, but also as indirect and direct predictors of the results they achieve. Expression of emotion and emotional awareness in persons connected with sport should be included in training work.
Introduction
Sports activity involves experiencing affective states [1] . Emotions connected with sport are noticeable, strong, varied, and very dynamic, especially during competitions [2] . They have a substantial effect on actions taken by the athlete [3] . Affective states experienced by the athlete before and during competitions are also strongly correlated with sports performance [4, 5] . Sports performance is determined not only by the level of emotional arousal during the competition but also by the content of the affective states experienced by the athlete [6] .
The first researcher who found a relationship between affective states and sports performance was Morgan [7] . He demonstrated that athletes who obtained the best results were characterised by a lower level of negative moods (tension, confusion, depression, anger, and fatigue) and a higher level of positive mood (vigour) than athletes with lower sport achievements. The mood profile resembled the shape of an iceberg. Vigour was above the water surface (i.e., the population mean) and negative moods were below the water surface, hence the term "iceberg profile". The worst sports results were obtained by athletes with an inverted iceberg profile, that is a low level of vigour and a high level of negative moods. Since its first presentation, the iceberg model has often been verified [8] and has been at least partially confirmed empirically in athletes representing various sports and performance levels [e.g., 9, 10, 11, 12, 13] . The results of the studies of athletes from various disciplines also confirm the usefulness of the Profile of Mood States (POMS), the scale used by Morgan, in predicting sports performance [14, 15] . Particularly noteworthy are the results documented by Ekici [16] in a study of 440 athletes practising both individual and team sports. The athletes characterised by higher levels of positive moods obtained better results. The meta-analysis presented by Lane [8] demonstrated that mood profiles make it possible to predict the results of an athlete, regardless of his or her sports skill level. However, not all the data are consistent with the iceberg profile proposed by Morgan [17, 18] . Norlander and Archer [19] did not confirm that emotional states before races were related to outcomes in swimming. The results of a meta-analysis of 33 studies on relations between POMS values before competitions and sports results indicated that mood states only accounted for 1% of the variation in sports performance [20] . The results of previ- [21] [22] [23] [24] [25] [26] ous studies on the relationship between emotional states and sports results are thus ambiguous.
In our opinion, one source of ambiguity in the results of the above-mentioned research is the duration of the affective state. Authors rarely made the distinction between emotional states and moods. Using the Profile of Mood States to study affective states, Morgan [7] focused on the latter. Emotional states are triggered by specific stimuli (for example, participation in a particular race) and persist for a short time. Mood is more diffuse and free-floating; it is harder to identify its cause, and it can last for several days [21, 22] . It is not known whether the relationships between athletic performance and mood can be generalised to emotions. It remains unclear what the relationship between the emotional state immediately before the race and its outcome is and whether good results are accompanied by a low level of negative emotional states and a high level of positive ones, as suggested by the iceberg model. According to Martinent, Nicolas, Gaudreau, and Campo [23] , strong emotions have a positive effect regardless of whether they are positive or negative. Studies of marathon runners demonstrated that anger, frustration, or irritation may sometimes lead to increased arousal and therefore improve sports performance [24] . Brandt et al. [25] argue that a moderate increase in tension and anger during competitions can have a positive effect on performance. These results are not consistent with Morgan's observations regarding moods [7] . These dependencies between emotions and sports performance seem to us to be more complex.
Another factor that should be taken into account is the sport discipline [26] . The influence of emotional states on sports performance may vary depending on how long the contest lasts. In the case of short-distance running, the emotional state at the time of starting the run is important. When a competition lasts a long time (for example, in tennis), emotional states may change depending on how the competition unfolds. The situation is even more complicated when an athlete competes several times per day, as is the case in swimming. The results of previous races may affect the emotional state before the next ones. In such situations, the mood experienced on a given day may be less important, and the emotional state immediately before each race may have a greater impact on the results. The findings of Lane, Thelwell, and Devonport [27] suggested that mood states were associated with performance, but the nature of these relationships was situation-specific.
The aim of this study was to establish the relationships between affective states (both emotional states and moods) and sports performance in swimming.
Material and methods

Participants and measures
The study examined 9 female swimmers and 22 male swimmers competing at the national level aged from 15 to 23 years (M = 18.1; SD = 2.397) with at least five years of experience in swimming (M = 8.2; SD = 2.67). The swimmers trained in various sports clubs in Poland.
The characteristics of the group in terms of the best stroke are presented in Table 1 .
Mood states were assessed using the Profile of Mood States (POMS) [28] . Such assessments are very often carried out in different populations [26] . The inventory is composed of 65 adjectives that determine current mood, with participants assessing the intensity for each adjective on a scale of 0 to 5 points. The adjectives form six scales: depression, tension, anger, fatigue, confusion, and vigour. The Polish version of POMS contains an additional scale of kindness [29] . The reliability coefficients of the Polish version estimated using the split-half method ranged from 0.73 (vigour) to 0.85 (fatigue). Theoretical accuracy was determined by checking intergroup differences, comparing the results obtained by patients of psychiatric clinics, dentists, students, drivers, and industry employees. The directions of these differences are in line with expectations and confirm the theoretical validity of the tool [30] .
Emotional states experienced immediately before the competition were measured using the Positive and Negative Affect Schedule (PANAS), in its Polish adaptation by Brzozowski [31] . It contains scales of positive and negative affect. In the version used in the study, each scale consists of 10 adjectives evaluated on a scale from 1 to 5. The subjects indicate to what extent the adjective describes their current emotional state. The reliability of the scale is satisfying: Cronbach's alpha coefficients range from 0.73 to 0.95 depending on the version and type of the sample. The validity of the scale has been confirmed by factor analysis, cluster analysis, correlation with other tools, and intergroup differences.
Data on the life record in each type of swimming competition were obtained from the respondents. We also recorded the results achieved in selected competitions held during the study. The subject's life record was divided by the time obtained in these competitions and expressed as a percentage. A performance percentage score above 100 means that during the competition, the competitor obtained a result that was better than the life record.
Procedure
Before the study began, we organised meetings with the trainers and athletes in sports clubs in order to present the purpose of the research and invite them to participate.
The measurements were carried out during three tournaments at various sport levels (national winter Polish championships in Ostrowiec Świętokrzyski and two Grand Prix tournaments in Kraków and Łódź in 2014). Each competition lasted from three to five days. The same subjects participated in the study each time. The athletes completed the POMS once a day, in the morning. In addition, no more than an hour before each race, the athletes completed the PANAS. We collected 232 selfassessments of mood states (POMS), 164 for men and 68 for women, and 362 self-assessments of emotional states before the races (PANAS), 248 for men and 114 for women. The number of POMS assessments per swimmer ranged from 6 to 12, depending on the number of days on which athletes participated in the competition. The athletes completed the PANAS scale from 12 to 24 times, depending on how many races they competed in.
Statistical analysis
The performance percentage scores were divided into four quartiles. The first quartile included results from 88.01 to 97.01, which were significantly worse than personal bests (M = 95.95; The athletes completed the POMS once a day before the competition. As they usually competed in more than one run, the performance percentage scores obtained on a given day were averaged. Correlation coefficients between the averaged performance percentage scores and mood indices were calculated. Non-parametric tests (Kruskal-Wallis, Mann-Whitney, and Spearman's rank correlation) and stepwise regression analysis were used. The results at a level of p < 0.05 were considered statistically significant. Statistical analyses were performed using statistical software (SPSS, version 22).
Results
Preliminary analyses showed no indication of statistically significant differences between the women and men surveyed.
In order to establish the relationship between emotional states and sports results, the PANAS scores before the races qualified for the first, second, third, and fourth quartiles were compared ( Table 2 ). The intensity of emotional states, both positive and negative, varied depending on the sports results obtained during competitions. The highest intensity of positive emotional states was recorded before the races in which the best sports results were obtained. The lowest levels of negative emotions were documented before the races with the best performance, whereas their highest level was recorded before the races with results similar to the personal best.
Furthermore, the correlation coefficient between sports outcomes and the intensity of positive emotions (rho = 0.333; p < 0.001) and negative emotions (rho = 0.005; p = 0.926) were computed. The higher the positive emotional state measured before the race was, the higher the result obtained in the race was. The result obtained during the swimming competition was not correlated with the level of negative emotions. The indicator of the sports level was the place obtained in the competition by a given athlete in a specific stroke and at a certain distance. On this basis, three levels were distinguished in a given competition: a high level (from 1 st to 10 th place), a medium level (11 th to 20 th place), and a low level (21 st place or lower). This classification was based on the generally accepted principle related to organising the A and B finals during the Polish championships.
Stepwise regression analysis was used to determine whether emotions experienced immediately before the race make it possible to predict the results obtained. Only the intensity of positive emotions before the race turned out to be a significant (and positive) predictor of the results (β = 0.303), but it allowed for the prediction of merely 9% of them (R 2 = 0.089; F = 35.36; p < 0.001). The intensity of negative emotions did not allow for the prediction of performance. The results obtained on a single day were averaged. Furthermore, the correlation coefficients between mood states measured once a day (before the contest) and sports performance were calculated ( Table 3) .
The correlations were significant but moderately weak for fatigue, depression, and confusion. Although other correlation coefficients for negative states such as anger and tension were statistically significant, they showed very poor correlations between negative mood states on a competition day and performance. Similar patterns were observed for positive moods, that is vigour and kindness. The lower the level of negative moods and the higher the level of positive moods were, the better the results obtained by the swimmers were. One exception was confusion, which unexpectedly correlated positively with sports results. As demonstrated by the results of the stepwise regression analysis, 10% of averaged results could be predicted (R 2 = 0.103; F = 14.45; p < 0.001) based on three mood states: depression (β = −0.313), fatigue (β = −0.211), and confusion (β = 0.191). Better sports results can be expected in swimmers characterised by lower levels of depression and fatigue on a competition day, and, surprisingly, higher levels of confusion. 
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Discussion
The present study attempted to find the relationships between affective states and the results obtained by swimmers during competitions. They can be predicted by Morgan's iceberg model [7] and based on the results of previous studies of athletes from various sports [5, 10, 16, 25, 32, 33, 34] .
The evidence for the relationships between emotional states experienced just before a race and sports results achieved in that race was provided by both comparative and correlation analyses. Immediately before the races where the best results were obtained, the swimmers experienced the strongest positive emotions and the lowest level of negative emotions. The lowest level of positive states was recorded before the races with the worst performance. These results are consistent with the relationships described in Morgan's iceberg model [7] . However, it should be emphasised that this part of our results concerns affective states of shorter duration, that is emotional states, rather than moods, which were examined by Morgan. The findings are not consistent with previous reports, which demonstrated that both positive and negative emotions release energy and can lead to increased efficiency of actions [23, 24] . Correlation analyses suggest that sports performance is more related to positive emotional states than to negative ones. Only positive emotional states experienced before races correlated with swimming performance and only the intensity of positive emotions was its predictor. The importance of positive emotions as determinants of sports performance was previously noted by Ekici [16] . Studies have shown that experiencing positive emotions prevents increases in anxiety and loss of concentration [35] . Vallerand and Blanchard [21] showed that positive emotions (excitement and happiness) were more closely associated with concentration than negative ones. Positive emotions also correlate with selfconfidence [36] . Furthermore, conscious experiencing of positive emotions increases the effectiveness of coping with stress [37] .
A different pattern was observed for the mood states before sports competitions in the current study. All the mood states were significantly correlated (although not very strongly) with the results achieved. The data obtained in the group of swimmers seem to be consistent with the iceberg profile. The only exception was confusion, whose positive correlation with the results is surprising. It is worth emphasising that previous studies have provided data that were consistent with Morgan's statements [10, 25, 33, 38, 39] and ones which were not [40] . The strongest correlations were found in the case of fatigue, depression, and confusion. The importance of depression was emphasised by Lane and Terry [33] , who demonstrated that it intensifies other negative affective states. Experiencing strong fatigue on a competition day may in turn be indicative of overtraining. These three mood states allowed for the prediction of the results obtained during the competition. In the case of fatigue and depression, the direction of the relationship was consistent with the prediction based on Morgan's model, with these factors being negative predictors of sports performance. As already mentioned, confusion unexpectedly turned out to be a positive predictor. This finding is difficult to explain. Confusion indicates unpleasant mood, and it is hard to find studies that demonstrate its positive effect on sports performance. Perhaps confusion was correlated with other situational factors connected with the athletes' participation in the competitions rather than with the race itself. Further research is needed to examine whether this finding should be considered an artefact or a surprising regularity.
Negative emotions, especially anger, may contribute to improving sports performance. Such emotions excite the nervous system, increasing heart rate and blood pressure, and evoke physiological responses [41, 42] . Therefore, anger is likely to contribute to an improvement in performance in sports where physiological mobilisation is critical. In sports where the efficiency of cognitive processes is important, anger can reduce the effectiveness of actions as it worsens concentration, leads to ineffective processing of information, and slows reaction time [43] . In our study, anger correlated negatively with sports performance (although less than the above-mentioned mood states), but it did not allow for predicting the results. The problem may be even more complex. According to Hanin [44] , the mood experienced by the athlete is less significant than his or her attitude to feelings and the attitude towards the perception of such moods. The subjective assessment of anxiety experienced by athletes is more critical to their performance outcomes than the level of anxiety they actually feel [45] . We did not consider that issue in our research. This requires exploration in the future. We did not take into account the athletes' gender or the level of their sports skills, which is a significant limitation of our research. In previous studies, researchers did not always precisely distinguish between the concepts of emotion and mood. In our study, we compared the relationships of sports performance with affective states of varying duration, that is emotions and moods. It turned out that they were similar; correlation coefficients, beta coefficients, and determination coefficients had similar values. Ten percent of the results obtained by the swimmers could be predicted both based on emotional and mood states. Diment and Terry [46] also showed that mood variables accounted for a significant proportion of the variability in swimming performance. Not only sports psychologists but also sports theorists are in agreement that positive and negative emotions are correlated with sports performance [47, 48] .
Our research has several limitations. The first limitation is the small sample size and unequal sex ratio. Further studies involving more swimmers at different sports levels are required. The second important limitation is treating each race as an independent event; the results obtained in an earlier race affect the emotional state before the next run. The data obtained in our study could be additionally analysed in this respect. Further research should also take into account the psychological characteristics of athletes (personality, emotionality, and temperament). It would also be interesting to study the relationship between the emotional state and the level of an athlete's physical, mental, and tactical preparation for the competition. Legrand and LeScanff [49] as well as Calmeiro and Tenenbaum [9] also emphasised the need to conduct idiographic research, taking into account the profiles of mood states in individual athletes.
Conclusions
The results of our research confirm the observations of other researchers that affective states influence sports performance. The influence of affective states on performance in swimming probably varies according to their valence and content as well as the duration of emotional phenomena (emotional states vs. mood). Performance outcomes were significantly related only to the intensity of the positive emotional state experienced by the athlete immediately before the race. Both positive and negative moods were related to the results obtained on a given day of the competition. Our results confirm that it is important to gain better insight into pre-competitive emotional states. Emotions should be a significant area of the mental preparation of Pol. J. Sport Tourism 2018, 25(4) , [21] [22] [23] [24] [25] [26] an athlete [50] . Persons who experience lower intensity of negative emotions and higher levels of positive emotions before the competition achieve better results. It should be remembered that the optimal mood profile may be different for individual athletes. This is suggested by Hanin's Individual Zones of Optimal Functioning model [44] . What's more, these profiles can also differ intra-individually. In further studies, an idiographic approach analysing the diversity of an athlete's performance level depending on the affective states experienced may be more useful.
